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iFT + ∆F + κ|F |2σF = 0 <S [%:b 
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(m + 2, n)
(m + 1, n+ 1)(m − 1, n+ 1)
(m − 2, n)







































































































































































= (Vm+2,n − 2Vm,n + Vm−2,n) + (Vm+1,n−1 − 2Vm,n + Vm−1,n+1)
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δ2IAm,n = Am+2,n − 2Am,n + Am−2,n,
cQN+865 r
δ2JAm,n = Am+1,n−1 − 2Am,n + Am−1,n+1,
cQN+8 =0r















































Q = V C(V )
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m,n ∈ Z #. EF65) ( #?B
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= W ′(Qj+1)− 2W ′(Qj) +W ′(Qj−1), cQN+8|o0oyr
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(Pj+1−Pj)2 +W (Qj), cQN+8|oyN0r
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(Pm+2,n − Pm,n)2 + 12(Pm+1,n−1 − Pm,n)2
+ 1
2























Υ(−Q) = Υ(Q) cZ
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= −(δ2I + δ2J + δ2K)Pm,n,
dPm,n
dt
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iψF (X, Y, τ, T ) + ε2G0(X, Y, τ, T ) + ε
2eiψG1(X, Y, τ, T ) +
ε2e2iψG2(X, Y, τ, T ) + ε
3H0(X, Y, τ, T ) + ε
3eiψH1(X, Y, τ, T ) +
ε3e2iψH2(X, Y, τ, T ) + ε
3e3iψH3(X, Y, τ, T ) + ε
4eiψI1(X, Y, τ, T ) +
ε4e2iψI2(X, Y, τ, T ) + ε
4e3iψI3(X, Y, τ, T ) + ε
4e4iψI4(X, Y, τ, T ) +
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2(2k) + sin2(k + lh) + sin2(k − lh)](G2 + aF 2), cQN+8 N 5r
O(ε3eiψ) 
2iωFT + Fττ = [4 cos(2k) + 2 cos k cos(lh)]FXX + 2h
2 cos k cos(lh)FY Y














































G0ττ = 6G0XX + 2h




































F 6= 0 FcQN+8|oVv5r
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F (X, Y, τ, T ) ≡ F (Z,W, T ), cwN+8 N;0r
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cQN+8 N 5 r
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Vm,n ∼ Qm,n/C0 F#. 
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k1, . . . ,k6
F<S
k1 = [pi/3, pi/h]
T , k2 = [2pi/3, 0]
T , k3 = [4pi/3, 0]
T ,
k4 = [5pi/3, pi/h]
T , k5 = [4pi/3, 2pi/h]
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2FZZ + 2uvFZW + v
2FWW
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v2 − 2h2 cos k cos(lh)
]
FWW
+ [2uv + 4h sin k sin(lh)]FZW + 3bω































2 − 4 cos(2k) − 2 cos k cos(lh) F
D2 = v





















ﬃ0 ∇2F ≡ Fξξ + Fηη  S 	ﬃ
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Qm,n(t) = 2εα cos[km+ lhn + (ω + ε
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e(k, l) > 0
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ﬃ0	 {k1, . . . ,k6}  # T 2 B
e(k, l)
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2.82 ≤ ω ≤ 3  ﬂ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Qm,n(t) ∼ 2εα cos Φ sech(βr), cQN+86 0k5r
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[1− cos(k − lh)] sin Φ sech(βr)− 2εα
ω
sin(k − lh) cos Φ sech(βr), cQN+8lqoyr
Km,n ∼ 2εα
ω
[1− cos(k + lh)] sin Φ sech(βr)− 2εα
ω




















[(1− cos(2k)) sin Φ− sin(2k) cos Φ]2
+ [(1− cos(k − lh)) sin Φ− sin(k − lh) cos Φ]2


















































































































E0 ∼ 4pi log 2(2 log 2 + 1)
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G0(X, Y, τ, T ) ≡ G0(Z,W, T ) 8K76(  #%
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∇2G0 = −a∇2|F |2 F+<S	X
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ω = 3
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B = (9b − 10a2)/2 F7# 
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Qm,n(t) ∼ 2εα cos Θ sech(βr), cQN+8 ; 5r
<S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ﬃ0#Xﬃ2 {k1, . . . ,k6} F Ω = ω + ε2λ  I
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Jm,n ∼ 3εα
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8pi log 2(2 log 2 + 1)
C0h(9b− 10a2)(4 log 2− 1) .
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iψF (X, Y, τ, T ) + ε3e3iψH3(X, Y, τ, T ) + · · ·+ c.c., c  .8|oyr
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[8 cos(2k) + cos k cos(lh)]FXXXX + h
2 cos k cos(lh)FXXY Y
+ 1
6
h4 cos k cos(lh)FY Y Y Y − 23h sin k sin(lh)FXXXY − 23h3 sin k sin(lh)FXY Y Y
+ 6b [2 cos(2k) + cos k cos(lh)] (|F |2F )XX + 6bh2 cos k cos(lh)(|F |2F )Y Y
− 12b sin k sin(lh)
[
2hFFXF Y + 2hFFY FX + 2hFFXFY + hF
2FXY + 2hFFFXY
]































2iωFT + 3∇2F + 3bω2|F |2F = 0, c  +8  5r
O(ε5eiψ) 
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∇2(|F |2F )− 9bε
2
2
|F |2∇2F − 9bε
2
4
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k1 = [pi/3, pi/h]
T
F
ka = [1.4, pi/h]
T
F
kb = [0.79, 1.7324]
T
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a = c = 0
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N ≤ 50 8
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Q˙m,n = Rm,n ∼ −2εαω sin Φ sech(βr), ]5`F_^ﬀc
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cos(k − lh)− 1
ω2





cos(k + lh)− 1
ω2



















Q˙m,n = Rm,n ∼ −2εαω sin Θ sech(βr), ]5`F_ab"c
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Ψ 6= 0◦ r;8"zWt;
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25 −3.5 −2 −0.14 −0.08 0.5714 209.74◦
50 −8 −4.5 −0.16 −0.09 0.5625 209.36◦
75 −13 −7.5 −0.1733 −0.1 0.5770 209.99◦
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30 −6 7 −0.2 0.2333 −1.1667 130.60◦
60 −11 13.5 −0.1833 0.225 −1.2273 129.17◦
90 −17.5 21.5 −0.1944 0.2389 −1.2286 129.14◦
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a 6= 0 6= c r8
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k = k1 = [pi/3, pi/h]
T
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iFT +D∇2F +B|F |2F = 0, cn`oVr
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F (x, T ) = eiλTφ(r)
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r = |x| = √ξ2 + η2 8N-@]2Z/.#
 ﬃ0# φ &
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−λφ+D∇2φ+Bφ3 = 0, cn:Nr
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B(4 log 2− 1) exp(iλT ) sech
(√
6λ log 2
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